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© An electrically heatable catalytic converter for 
converting pollutant materials from an engine, such 
as carbon monoxide, unburned hydrocarbons, nitro- 
gen oxides etc., to carbon dioxide, nitrogen and 
water comprises a catalytic core (5) having a rod-like 
center electrode (1), metal strips, such as corrugated 
strips (2) and plane strips (3), and insulation layers 
(4) spirally wound together about the center elec- 
trode (1) to form a spiral electrical path. The central 
region adjacent to the center electrode (1) and the 
peripheral region of the catalytic core (5) are wound 
without intervening of the insulation layer (4) and 
contact metal to metal. The intermediate region of 
the core is mainly heated, and there is almost no 
heat generation in the central and peripheral regions 
of the catalytic qore. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an electrically heatable 
catalytic converter which is used for converting 
pollutant materials produced by an engine, for ex- 
ample, carbon monoxide (CO), unburned hydrocar- 
bons (HC), nitrogen oxides etc., to carbon dioxide, 
nitrogen and water. 

2. Description of Prior Art 

An electrically heatable catalytic converter hav- 
ing a cylindrical catalytic core comprising a thin 
metal strip (usually consisting of a corrugated strip 
and a plane strip), and an insulation layer superim- 
posed and spirally wound together, a cylindrical 
metal case for accommodating therein said cata- 
lytic core, and an electric source supplying means 
for electrically heating said metal strip, has been 
conventionally known in the prior art, such as dis- 
closed in U.S. Patent No. 5,070.694. 

Japanese Unexamined Patent Publication 
(Kohyo) NO. 3-500911 discloses such a catalytic 
converter, in which the insulation layer extends to 
the outer periphery of the cylindrical catalytic core 
which is secured to the inner surface o the metal 
case. 

To meet the recent requirements for the severe 
control of exhaust gas, HC and CO must be re- 
duced during the engine starting condition. Thus, 
the catalytic core must rapidly be heated to the 
catalytic activation temperature. 

In the known electrically heatable catalytic con- 
verter, however, since the insulation layer extends 
all over the catalytic core, i.e., the insulation layer 
exists the entire region of the catalytic core. For 
example, if a relatively small volume of 100 cc 
must be heated up to 400 °C in 10 sec, a large 
electric power, such as more than 2-3 kW, is 
necessary. Therefore, a larger power supply sys- 
tem including an existing battery is required. Thus, 
new problems on weight, cost, fuel consumption 
and so forth will arise. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an electrically heatable catalytic converter having a 
sufficient durability, particularly to thermal stress. 

Another object of the present invention is to 
provide an electrically heatable catalytic converter 
capable of operating with reduce^ electric power 
requirements. % 

According 1o*ohe aspect of the present inven- 
tion.: there is provided^an electrically heatable cata- 
lytic converter for converting pollutant materials 



from an engine, such as carbon monoxide, un- 
burned hydrocarbons, nitrogen oxides etc., to car- 
bon dioxide, nitrogen and water, said converter 
comprising: a catalytic core comprising at least one 
5 metal strip and at least on insulation layer spirally 
wound together to form a spiral electrical path, said 
catalytic core having a peripheral region thereof, in 
which only said metal strip is wound without an 
intervening of said insulation layer and contacts as 
io metal to metal; a metal case for accommodating 
said catalytic core in such a manner that said 
peripheral region of the catalytic core directly con- 
tacts said metal case; and means for supplying 
electric power to said catalytic core. 
75 In this invention, the insulation layer does not 

exist in the peripheral region of the catalytic core 
and therefore the electrjcal resistance in this region 
is very small. Therefore, thermal durability can be 
improved in the peripheral region which is sub- 
20 jected repeatedly to a relatively large thermal 
stress. In addition, the outer periphery of the cata- 
lytic core can be firmly secured to the metal case. 

According to another aspect of the present 
invention, there is provided an electrically heatable 
25 catalytic converter for converting pollutant materials 
from an engine, such as carbon monoxide, un- 
burned hydrocarbons, nitrogen oxides etc., to car- 
bon dioxide, nitrogen and water, said converter 
comprising: a catalytic core comprising a rod-like 
30 center electrode, at least one metal strip and at 
least one insulation layer spirally wound together 
about said center electrode to form a spiral elec- 
trical path, said catalytic core having a central 
region thereof adjacent said center electrode, in 
35 said central region only said metal strip is wound 
without an intervening of said insulation layer and 
contacts as metal to metal; a metal case for ac- 
commodating said catalytic core; and means for 
supplying an electric power to said catalytic core. 
40 In this invention, the insulation layer does not 

exist in the region adjacent to the center electrode 
and therefore the electrical resistance in this region 
is very small. Therefore, there is little heat gen- 
erated in the region adjacent to the center elec- 
ts trode of the catalytic core. Also, only a part of the 
catalytic core, particularly, the intermediate region 
is electrically heated, so that the electric power 
necessary for heating the catalytic core can be 
significantly reduced. Also, the intermediate region 
so which contains the insulation layer can be rapidly 
heated and the temperature thereof can be rapidly 
raised. 

According to a still another aspect of the 
present invention, there is provided an electrically 
55 heatable catalytic converter for converting pollutant 
materials from an engine, such as carbon monox- 
ide, unburned hydrocarbons, nitrogen oxides etc., 
to carbon dioxide, nitrogen and water, said con- 
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verier comprising: a catalytic core comprising a 
rod-like center electrode, at least one metal strip 
and at least one insulation layer spirally wound 
together about said center electrode to form a 
spiral electrical path, said catalytic core having a 
central region and a peripheral region thereof, in 
said central region and said peripheral region only 
said metal strip is wound without an intervening of 
said insulation layer and contacts as metal to met- 
al; a metal case for accommodating said catalytic 
core; and means for supplying an electric power to 
said catalytic core. 

In this invention, the insulation layer does not 
exist in the central region and the peripheral region 
and therefore the electrical resistance in these re- 
gions is very small. Therefore, there is little heat 
generated in the central and peripheral regions. 
Therefore, the intermediate region is electrically 
heated, so that the electric power necessary for 
heating the catalytic core can be significantly re- 
duced. 

BRIEF EXPLANATION OF THE DRAWINGS 

Figure 1 is a front view of a first embodiment of 
an electrically heatable catalytic converter ac- 
cording to the present invention; 
Figure 2 is a front view similar to Fig. 1, but 
illustrating an embodiment modified from that of 

Fig. 1; 

Figure 3 is a front view of a second embodiment 
of the present invention; 

Figure 4 is a front view similar to Fig. 3, but 
illustrating an embodiment modified from that of 
Fig. 3; 

Figure 5 is a front view of a third embodiment of 
the present invention; and 
Figure 6 is a front view similar to Fig. 5, but 
illustrating an embodiment modified from that of 
Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to Fig. 1, a first embodiment of 
an electrically heatable catalytic converter using 
the present invention is shown. A rod-like center 
electrode 1 comprises a metal rod which con- 
stitutes a plus electrode. A plurality of corrugated 
thin metal strips or foils 2 and a plurality of flat or 
plane thin metal strips or foils 3 are alternately 
arranged at antf connected axially to one side of 
the center electrode 1 . These cprrugated and plane 
metal strips 2 and 3 are mad© of an alloy or 
composite mat^ial; such as 20% tr - 5% Al - 75% 
Fe and have a thickness of about 50 urn. 

Although, as me0oned above, the corrugated 
metal strips 2 and t^e plane metal strips 3 are 



alternately arranged, there is an exception that the 
two plane strips are successively arranged and an 
insulation layer 4 is arranged between these two 
plane strips. 

5 The lengths of the respective corrugated and 

flat metal strips 2 and 3 from the center electrode 1 
are all the same. The length of the insulation layer 
4 from the center electrode 1 is, however, shorter 
than the length of the metal strips 2 and 3. This 

10 means that the respective outer areas of the two 
metal strips are not intervened by the insulation 
layer 4, but directly contact each other. 

In Fig. 2, a modified first embodiment is 
shown. In this modified embodiment, a plurality of 

75 corrugated thin metal strips or foils 2 and a plural- 
ity of flat or plane thin metal strips or foils 3 are 
alternately and symmetrically arranged at and con- 
nected to the both sides of the rod-like center 
electrode 1. Consequently, the left side and right 

20 side groups of these corrugated and flat metal 
strips 2 and 3 are arranged symmetrically with 
respect to the center electrode 1 . 

The number of foils, the length of the insulation 
layer, and so forth can be appropriately selected 

25 according to the various conditions, such as the 
diameter or length of the catalytic core 5, an elec- 
tric voltage of the power supply including a battery, 
and so on. 

A metal catalytic core 5 is produced by spirally 

30 winding the corrugated and plane metal strips 2 
and 3 about the center electrode 1 . As shown in 
Figs. 1 and 2, such a metal catalytic core 5 is 
cylindrical in shape and has a structure similar to 
so-called honeycomb structure, which is then in- 

35 serted into a cylindrical metal case 6 and secured 
thereto by brazing or the like, so that the catalytic 
core t is electrically connected to the metal case 
6. The corrugated and plane metal strips 2 and 3 
are secured to each other by brazing or the like for 

40 over the entire or partial area thereof. The metal 
case 6 is electrically connected to another elec- 
trode 7 which constitutes a minus, earth electrode. 

An active alumina or the like is coated on the 
core material 5 thus produced as mentioned above. 

45 Then, a precious metal, for instance Pt, Pd, Rh or 
the like, is carried on the core material 5 and an 
electrically heatable honeycomb catalytic converter 
can thus be obtained. 

The electrically heatable catalytic converter as 

50 shown in Figs. 1 and 2 is disposed in an exhaust 
passage of an internal combustion or turbine en- 
gine in such a manner that an exhaust gas flows in 
the axial direction of the cylindrical catalytic core 5 
or case 6. A non-electrically heatable, main cata- 

55 lytic converter (not shown in the drawings) is usu- 
ally arranged in the exhaust passage at the down- 
stream side of this electrically heatable converter. 
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As well known, the catalyzer does not function 
efficiently (at a high conversion rate), unless the 
temperature of the exhaust gas is raised to an 
activation temperature. Therefore, during a cold 
engine starting period, in which the exhaust gas is 
relatively cold, the electrically heatable catalytic 
converter is heated by supplying an electric current 
to the catalytic core 5 to quickly raise the tempera- 
ture thereof to an activation temperature so as to 
be able to convert the pollutant materials contained 
in the exhaust gas. 

As mentioned above, since the length of the 
insulation layer 4 from the center electrode 1 is 
shorter than the length of the metal strips 2 and 3, 
the respective outer areas of the plane strips are 
not intervened by the insulation layer 4. Therefore, 
the metal strips are wound together and directly 
contact each other in a peripheral region of the 
catalytic core 5 adjacent to the metal case 6, as 
shown in Figs. 1 and 2. Thus, when a voltage is 
applied between the central electrode 1 and the 
earth electrode 7, an electric current flows along a 
spiral electric path defined by the insulation layers 
4, as indicated by arrows in Figs. 1 and 2. There- 
fore, the electric path at the central region and the 
intermediate region of the catalytic core 5 lormed 
by the presence of the insulation layer 4 is a 
relatively high resistance area, so that the these 
regions are heated more by the electric power. 

On the other hand, the electric path at the 
peripheral region of the catalytic core 5 which are 
not intervened by the insulation layers 4 becomes 
low resistance area, so that a heat generation in 
this regions is much smaller. 

In the first embodiments as shown in Figs. 1 
and 2, the insulation layer 4 does not exist in the 
peripheral region of the catalytic core 5 and there- 
fore the electrical resistance in this region is very 
small, so that there is little heat generation in this 
region. Therefore, a thermal durability can be im- 
proved in the peripheral region which is repeatedly 
subjected to relatively large thermal stresses. In 
addition, the outer periphery of the catalytic core 5 
can be firmly secured to the metal case. 

Referring now to Fig. 3, a second embodiment 
of an electrically heatable catalytic converter ac- 
cording to the present invention is shown. Same or 
corresponding parts as those in the first embodi- 
ment are indicated by the same reference nu- 
merals, and thus detailed explanations of these 
parts will be omitted. 

In the same manner as the first embodiment, a 
plurality of corrugated strips 2 and a plurality of flat 
strips 3 are alternately arranged at and connected 
axially to one sjdfc' of the center electrode 1. Al- 
though, as mentibrted above, the corrugated metal 
strips 2 and the plane metal strips 3 are alternately 
arranged, there is an Reception that the two plane 



strips are successively arranged and an insulation 
layer 4 is arranged between these two plane strips. 

The lengths of the respective corrugated and 
flat metal strips 2 and 3 from the center electrode 1 

5 are all the same. However, the length of the insula- 
tion layer 4 is shorter than the length of the metal 
strips 2 and 3, so that the inner and outer areas of 
the two plane strips are not intervened by the 
insulation layer 4. 

70 In Fig. 4, a modified second embodiment is 

shown. In this modified embodiment, a plurality of 
corrugated thin metal strips or foils 2 and a plural- 
ity of flat or plane thin metal strips or foils 3 are 
alternately and symmetrically arranged at and con- 

75 nected to the both sides of the rod-like center 
electrode 1. Namely, the left side and right side 
groups of these corrugated and flat metal strips 2 
and 3 are arranged symmetrically with respect to 
the center electrode 1 . 

20 In the same manner as the first embodiment, a 

metal catalytic core 5 is produced by spirally wind- 
ing the corrugated and flat metal strips 2 and 3 
about the center electrode 1. as shown in Figs. 3 
and 4, and then inserted and secured to a cylin- 

25 drical metal case 6. 

As clearly understood, since the length of the 
insulation layer 4 is shorter than the length of the 
metal strips 2 and 3, the metal strips are wound so 
as to directly contact each other in a central region 

30 of the catalytic core 5 adjacent to the center elec- 
trode 1 and a peripheral region of the catalytic core 
5 adjacent to the metal case 6, as shown in Figs. 3 
and 4. 

Thus, when an electric voltage is applied be- 

35 tween the central electrode 1 and the earth elec- 
trode 7, electric current flows along a spiral electric 
path defined by the insulation layers 4. Therefore, 
the electric path in an intermediate region of the 
catalytic core 5. thus formed becomes relatively 

40 high resistance area. On the other hand, the elec- 
tric path in the central region and the peripheral 
region of the catalytic core 5 becomes low resis- 
tance area, so that a heat generation in these 
regions, particularly in the central region, is much 

45 smaller than that in the intermediate region, when a 
voltage is applied to the catalytic core 5. 

In general, a resistance with respect to the gas 
flow in the central region of the catalytic core 5 is 
relatively large, because the central region is pro- 

50 vided with the center electrode 1 and the cor- 
rugated strips 2 in this central region are com- 
pressed, so that the cross-sectional area of a plu- 
rality of narrow gas passages defined between the 
corrugated strips 2 and the plane strips 3 is re- 

55 duced. Therefore, the exhaust gas flow is reduced 
around the central region of the catalytic core 5. 

According to the second embodiment, since 
there is no insulation layer 4 in the central region of 
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the catalytic core 5 and, therefore, electric power 
loss can be reduced in the central region of the 
core 5 around the center electrode 1 for the follow- 
ing reasons. 

When an electric voltage is exerted between 
the central electrode 1 and the earth electrode 7, 
the electric current flows along a spiral electric path 
defined by the insulation layers 4, as indicated by 
arrows in Figs. 3 and 4. Therefore, the electric path 
at the intermediate region of the catalytic core 5 
between the central region and the peripheral re- 
gion formed by the insulation layer 4 becomes 
relatively high resistance area, so that the inter- 
mediate region is much more heated by the elec- 
tric power. 

On the other hand, the electric pathes in the 
central and peripheral regions of the catalytic core 
5 which are not intervened by the insulation layer 4 
become a low resistance areas, so that heat gen- 
eration in these regions is much smaller. Thus, an 
electric power loss can be reduced in the catalytic 
core 5. 

Referring now to Fig. 5; a third embodiment of 
an electrically heatable catalytic converter accord- 
ing to the present invention is shown. Same or 
corresponding parts as those in the first or second 
embodiment are indicated by the same reference 
numerals, and thus detailed explanations of these 
parts will be omitted. 

In the same manner as the first or second 
embodiment, a plurality of corrugated strips 2 and 
a plurality of flat strips 3 are alternately arranged at 
and connected axially to one side of the center 
electrode 1. There is an exception that the two 
plane strips are successively arranged and an in- 
sulation layer 4 is arranged between these two 
plane strips. 

The lengths of the respective corrugated and 
flat metal strips 2 and 3 from the center electrode 1 
are all the same. However, the length of the insula- 
tion layer 4 is shorter than the length of the metal 
strips 2 and 3, so that the inner area of the two 
plane strips are not intervened by the insulation 
layer 4. 

In Fig. 6, a modified third embodiment is 
shown. In this modified embodiment, a plurality of 
corrugated metal strips 2 and a plurality of plane 
metal strips 3 are alternately and symmetrically 
arranged at the left and right and connected to the 
both sides of the rod-like center electrode 1 . 

In the same manner as the first or second 
embodiment, a : metal catalytic core 5 is produced 
by spirally winding the corrugated and flat metal 
strips 2 and 3 , about the center electrode 1 , as 
shown in Fig^ and 6, and then inserted and 
secured to a cylindrical metal case 6. 

* As clearly understood, since the length of the 
insulation layer 4 is Shorter than the length of the 



metal strips 2 and 3, the metal strips are wound so 
as to directly contact each other in a central region 
of the catalytic core 5 adjacent to the center elec- 
trode 1 as shown in Figs. 5 and 6. 

5 Thus, when an electric voltage is applied be- 

tween the central electrode 1 and the earth elec- 
trode 7, electric current flows along a spiral electric 
path defined by the insulation layers 4. Therefore, 
the electric path in the peripheral region of the 

10 catalytic core 5 thus formed becomes relatively 
high resistance area. On the other hand, the elec- 
tric path in the central region of the catalytic core 5 
becomes low resistance area, so that a heat gen- 
eration in the central region is much smaller than 

75 that in the peripheral region, when a voltage is 
applied to the catalytic core 5. 

In the same manner as the second embodi- 
ment, since there is no insulation layer 4 in the 
central region of the catalytic core 5 and, therefore, 

20 electric power loss can be reduced in the central 
region of the core 5 around the center electrode 1 
for the same reasons as discussed above. 

Thus, according to several embodiments of the 
present invention, only a part of the catalytic core 5 

25 is electrically heated. Therefore, an electric power 
necessary for heating the catalytic core 5 can be 
significantly reduced. 

It should be understood by those skilled in the 
art that the foregoing description relates to only 

30 some preferred embodiments of the disclosed in- 
vention, and that various changes and modifica- 
tions may be made to the invention without depart- 
ing from the spirit and scope thereof. 

For instance, although, in the above mentioned 

35 embodiments, the insulation layer is arranged or 
inserted between two plane strips, such an insula- 
tion layer can be arranged or inserted between two 
corrugated strips, or between the corrugated and 
plane strips. 

40 An electrically heatable catalytic converter for 

converting pollutant materials from an engine, such 
as carbon monoxide, unburned hydrocarbons, ni- 
trogen oxides etc., to carbon dioxide, nitrogen and 
water. A catalytic core has a rod-like center elec- 
ts trode, metal strips, such as corrugated strips and 
plane strips, and insulation layers spirally wound 
together about the center electrode to form a spiral 
electrical path. The central region adjacent to the 
center electrode and the peripheral region of the 
so catalytic core are wound without intervening of the 
insulation layer and contact metal to metal. The 
intermediate region of the core is mainly heated, 
and there is almost no heat generation in the 
central and peripheral regions of the catalytic core. 

55 
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Claims 

1. An electrically heatable catalytic converter for 
converting pollutant materials from an engine, 
such as carbon monoxide, unburned hydrocar- 
bons, nitrogen oxides etc., to carbon dioxide, 
nitrogen and water, said converter comprising: 

a catalytic core comprising at least one 
metal strip and at least one insulation layer 
spirally wound together to form a spiral elec- 
trical path, said catalytic core having a periph- 
eral region thereof, in which only said metal 
strip is wound without an intervening of said 
insulation layer and contacts metal to metal; 

a metal case for accommodating said cata- 
lytic core .in such a manner that said peripheral 
region of the catalytic core directly contacts 
said metal case; and 

means for supplying electric power to said 
catalytic core. 

2. A catalytic converter as. set forth in claim 1, 
wherein said metal strip comprising a corru- 
gated strip and a plane strip superimposed 
and spirally wound together to form a 
honeycomb-like catalyzer. 

3. A catalytic converter as set forth in claim 2, 
further comprising a center electrode, about 
which said corrugated strip and said plane 
strip are spirally wound. 

4. A catalytic converter as set forth in claim 3, 
wherein a plurality of said corrugated strip and 
a plurality of said plane strip are alternately 
arranged and spirally wound about said center 
electrode. 

5. A catalytic converter as set forth in claim 3, 
wherein a plurality of corrugated strips and a 
plurality of plane strips are alternately arranged 
except that at least one insulation layer is 
inserted between corrugated and plane strips, 
or between two corrugated strips, or between 
two plane strips, and said corrugated strips 
and plane strips are connected axially to one 
side of said center electrode and spirally 
wound thereabout. 

6. A catalytic converter as set forth in claim 5, 
wherein the length of said insulation layer from 
said center electrode is shorter than the length 
of said corrugated strip and said plane strip 
from said center^ electrode. * 

V 

7. A catalytic converter as set forth in claim 3, 
wherein each of fir^st and second groups com- 
prises a plurality <gf corrugated strips and a 



plurality of plane strips alternately arranged 
except that at least one insulation layer is 
inserted between corrugated and plane strips, 
or between two corrugated strips, or between 

5 two plane strips, said first and second groups 

are arranged symmetrically to each other with 
respect to said center electrode, and said cor- 
rugated strips and plane strips in first and 
second groups are connected axially to one 

io and the other sides of said center electrode, 

respectively, and spirally wound thereabout. 

8. A catalytic converter as set forth in claim 7, 
wherein the length of said insulation layers 

75 from said center electrode is shorter than the 

length of said corrugated strip and said plane 
strip from said center electrode. 

9. A catalytic converter as set forth in claim 1, 
20 wherein said catalytic core and said metal 

case are both cylindrical. 

10. An electrically heatable catalytic converter for 
converting pollutant materials from an engine, 

25 such as carbon monoxide, unburned hydrocar- 

bons, nitrogen oxides etc., to carbon dioxide, 
nitrogen and water, said converter comprising: 
a catalytic core comprising a rod-like cen- 
ter electrode, at least one metal strip and at 

30 least one insulation layer spirally wound to- 

gether about said center electrode to form a 
spiral electrical path, said catalytic core having 
a central region thereof adjacent to said center 
electrode, in said central region only said met- 

35 al strip is wound without an intervening of said 

insulation layer and contacts metal to metal; 

a metal case for accommodating said cata- 
lytic core; and 

means for supplying electric power to said 

40 catalytic core. 

11. A catalytic converter as set forth in claim 10, 
wherein said metal strips comprising a cor- 
rugated strip and a plane strip superimposed 

45 and spirally wound together to form a 

honeycomb-like catalyzer. 

12. A catalytic converter as set forth in claim 11, 
wherein a plurality of said corrugated strips 

50 and a plurality of said plane strips are al- 

ternately arranged and spirally wound about 
said center electrode. 

13. A catalyst converter as set forth in claim 11, 
55 wherein a plurality of corrugated strips and a 

plurality of plane strips are alternately arranged 
except that at least one insulation layer is 
inserted between corrugated and plane strips, 
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or between two corrugated strips, or between 
two plane strips, and said corrugated strips 
and plane strips are connected axially to one 
side of said center electrode and spirally 
wound thereabout. 

14. A catalytic converter as set forth in claim 13, 
wherein the length of said insulation layer is 
shorter than the length of said corrugated strip 
and said plane strip, so that said insulation 
layer is arranged away from said center elec- 
trode. 

15. A catalytic converter as set forth in claim 11, 
wherein each of first and second groups com- 
prises a plurality of corrugated strips and a 
plurality of plane strips alternately arranged 
except that at least one insulation layer is 
inserted between corrugated and plane strips, 
or between two corrugated strips, or between 
two plane strips, said first and second groups 
are arranged symmetrically to each other with 
respect to said center electrode, and said cor- 
rugated strips and plane strips in first and 
second groups are connected axially to one 
and the other sides of said center electrode, 
respectively, and spirally wound thereabout. 

16. A catalytic converter as set forth in claim 15, 
wherein the length of said insulation layers is 
shorter than the length of said corrugated strip 
and said plane strip, so that said insulation 
layers are arranged away from said center 
electrode. 

17. A catalytic converter as set forth in claim 10, 
wherein said catalytic core and said metal 
case are both cylindrical. 

18. An electrically heatable catalytic converter for 
converting pollutant materials from an engine, 
such as carbon monoxide, unburned hydrocar- 
bons, nitrogen oxides etc., to carbon dioxide, 
nitrogen and water, said converter comprising: 

a catalytic core comprising a rod-like cen- 
ter electrode, at least one metal strip and at 
least one insulation layer spirally wound to- 
gether about said center electrode to form a 
spiral electrical path, said catalytic core having 
a central region and a peripheral region there- 
of, in said central region and said peripheral 
region only said metal strip is wound without 
an intervening of said insulation layer and con- 
tacts metal {or metal; 

a met^l gase for accommodating said cata- 
lytic core; and 

means for supplying electric power to said 
catalytic core. *T 



19. A catalytic converter as set forth in claim 18, 
wherein said metal strips comprising a cor- 
rugated strip and a plane strip superimposed 
and spirally wound together to form a 

5 honeycomb-like catalyzer. 

20. A catalytic converter as set forth in claim 19, 
wherein a plurality of said corrugated strips 
and a plurality of said plane strips are al- 

10 ternately arranged and spirally wound about 

said center electrode. 

21. A catalyst converter as set forth in claim 19, 
wherein a plurality of corrugated strips and a 

75 plurality of plane strips are alternately arranged 

except that at least one insulation layer is 
inserted between corrugated and plane strips, 
or between two corrugated strips, or between 
two plane strips, and said corrugated strips 

20 and plane strips are connected axially to one 

side of said center electrode and spirally 
wound thereabout. 

22. A catalytic converter as set forth in claim 21, 
25 wherein the length of said insulation layer is 

shorter than the length of said corrugated strip 
and said plane strip, so that said insulation 
layer is arranged away from said center elec- 
trode and from a peripheral end of said cor- 
30 rugated and plane strips. 

23. A catalytic converter as set forth in claim 19, 
wherein each of first and second groups com- 
prises a plurality of corrugated strips and a 

35 plurality of plane strips alternately arranged 

except that at least one insulation layer is 
inserted between corrugated and plane strips, 
or between two corrugated strips, or between 
two plane strips, said first and second groups 

40 are arranged symmetrically to each other with 

respect to said center electrode, and said cor- 
rugated strips and plane strips in first and 
second groups are connected axially to one 
and the other sides of said center electrode, 

45 respectively, and spirally wound thereabout. 

24. A catalytic converter as set forth in claim 23, 
wherein the length of said insulation layers is 
shorter than the length of said corrugated strip 

so and said plane strip, so that said insulation 

layer is arranged away from said center elec- 
trode and from a peripheral end of said cor- 
rugated and plane strips. 

55 25. A catalytic converter as set forth in claim 18, 
wherein said catalytic core and said metal 
case are both cylindrical. 
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